Contractile properties of rat fast-twitch skeletal muscle during reinnervation: effects of testosterone and castration.
The isometric contractile properties of skeletal muscle were examined after nerve crush to establish the temporal sequence of recovery during reinnervation of normal, castrated, and testosterone-treated rats. Extensor digitorum longus muscles of male rats were studied in vivo 8 to 21 days after crushing the peroneal nerve 1 cm from the muscle. The earliest signs of functional reinnervation in normal animals were observed 8 to 9 days after nerve crush when faint muscle twitches with markedly prolonged twitch contraction times were recorded. By days 10 and 11, twitch tension was 9 to 20% of control, twitch contraction time was 149 to 183% of control, and tetanic tension was 4 to 9% of control values. The optimal frequency of stimulation was 58 to 64 Hz, the twitch:tetanus ratio was three times control values, and little or no posttetanic potentiation of twitch tension was observed. During the next 9 days there was a gradual return of all experimentally measured contractile properties toward control values; the relative rate of return was twitch tension greater than twitch contraction time greater than twitch:tetanus ratio greater than tetanic tension greater than optimal frequency of stimulation greater than posttetanic potentiation. Neither testosterone nor castration significantly altered either the rate or extent of functional reinnervation 8 to 21 days after nerve crush (P greater than 0.05). During this period the twitch:tetanus ratio for any given animal was highly correlated (r = 0.83, P less than 0.001) with the extent of functional recovery of neurally evoked muscle tension and was determined to be the most reliable index of the degree of muscle reinnervation. These data provide valuable baseline information for future studies of reinnervation of skeletal muscle.